Abstract-Urinary excretion of kinins in stroke-prone spontaneously hypertensive (SHRSP) rats was unchanged during oral enalapril (10 mg/kg) or captopril (30 mg/kg) treatment once a day for 8 days compared to vehicle treatment.
Abstract-Urinary excretion of kinins in stroke-prone spontaneously hypertensive (SHRSP) rats was unchanged during oral enalapril (10 mg/kg) or captopril (30 mg/kg) treatment once a day for 8 days compared to vehicle treatment.
However, a significant decrease in urinary kinin excretion was observed on the 5th and 7th day compared to the pretreatment value in rats treated with enalapril.
Both enalapril and captopril produced a significant reduction in blood pressure when compared to the vehicle.
These findings provide no positive evidence to support the hypothesis of possible involvement of renal kinins in the antihypertensive effect of converting enzyme inhibitors in SHRSP rats.
The mechanism of the antihypertensive action of orally active converting enzyme (CE) inhibitors such as captopril and enalapril is a matter of dispute (1 ) . CE has been shown to be identical with kininase II (2) . Therefore, its inhibition may lead to reduction in both generation of angiotensin (ANG) II and degradation of kinins. Increase in urinary kinin excretion in dogs treated with captopril has raised the possibility that in addition to the reduced formation of ANG II, the ac cumulation of hypotensive vasodilator kinins in the kidney could also contribute to the antihypertensive effect of CE inhibitors (3-5). However, McCaa (6) has reported that the reduction in blood pressure induced by captopril can be reversed by infusion of ANG II, even in the presence of increased urinary kinin excretion, suggesting that the hypo tensive action of captopril is due to the inhibition of ANG II formation and not to the accumulation of kinins. To investigate the possible involvement of renal kinins in the antihypertensive effect of CE inhibitors, we determined the urinary excretion of kinins and electrolytes in stroke-prone spontaneously hypertensive (SHRSP) rats during treatment with enalapril and captopril. We have previously demonstrated that plasma renin activity in SHRSP rats is elevated during the late developmental and maintenance stage of hypertension (7, 8) and that CE inhibitors produce a marked antihypertensive effect and prevent development of malignant hyper tensive cardiovascular diseases in this hyper tensive model (9, 10) .
Twelve-week-old male SHRSP rats from the colony maintained at the Department of Pharmacology, Jichi Medical School were used for the study. They were housed in individual metabolism cages (KN 646, Natsume) with water and powdered rat chow (MR-3-A, Nosan) offered ad libitum. Enalapril and captopril were dissolved in distilled water and administered once a day for 8 days by gavage at doses of 10 and 30 mg/kg per day, respectively. Control animals were treated with only the vehicle. Blood pressure was measured by the tail-cuff method (KN-210, Natsume) before and on the 8th day of the experiment. Twenty-four hr urine samples were collected before, and on the 1 st, 3rd, 5th and 7th days of treatment into a graduated cylinder containing 100 zd of 6N HCI and 20 ;ag of pepstatin A to inhibit kinin formation during the collection. Urinary excretion of kinins was determined by a radioimmunoassay (111 ). Urinary excretion of sodium (UNa V) and potassium (UK V) was measured with a flame photometer (model 343, Instrumentation Laboratory). Means and standard errors are presented in the figure and table. Scheffe's S-test was used to detect significant differences among the experimental groups. Fisher's least sig nificant difference method was used for comparison of the daily changes in urinary excretion of these components within groups.
The blood pressure in SH RSP rats treated with enalapril or captopril for 8 days was significantly lower than that in animals treated with vehicle (192±2 and 207±7 vs. 248±4 mmHg) (P<0.01).
The antihyper tensive potency of these CE inhibitors in SHRSP rats is compatible with that found in our previous study (10) . Urinary excretion of kinins during treatment with CE inhibitors is shown in Fig. 1 . Because of large interindividual variations, no sig nificant differences were observed among the groups.
However, in enalapril treated rats, urinary kinin excretion was significantly decreased on the 5th and 7th days when compared with the pretreatment value (P< 0.05). In a previous study in 14 to 15 -week old SH RSP rats, we found significant decreases in urinary excretion of kinins and urine volume (UV) in the 5th and 10th weeks of treatment with both enalapril and captopril (10) . However, the data on urinary kinin excretion were not included in the paper because we collected acidified urine samples without pepstatin A, and the pos sibility of kinin formation during urine collection could not be excluded. A sig nificant reduction in blood pressure in the presence of unchanged or perhaps decreased urinary kinin excretion during treatment with enalapril and captopril does not appear to favor a hypothesis of direct participation of renal kinins in the antihypertensive effect of these CE inhibitors in SHRSP rats.
Effects of enalapril and captopril on urinary excretion of electrolytes are shown in Table 1 . Among the experimental groups, no sig nificant differences in UV, UN, V and U" V were observed before or during treatment with CE inhibitors.
In rats treated with enalapril, a significant increase in UN, V was observed on the 1 st and 3rd days when compared to the pretreatment value (P<0.05).
On the other hand, UN" V was decreased on the 5th day in rats treated with captopril when compared to the pretreatment value (P<0.01).
Acute increase in urinary electrolyte excretion has been reported in SH R rats treated with captopril at a dose of 100 mg/kg, but not at 30 mg/kg (12) . Because both enalapril and captopril produced a marked reduction in blood pressure, the transient effect on electolytes excretion produced by CE inhibitors might not be directly related to their long-term antihypertensive action.
